mutation does not disrupt oligomerization. We speculate that restricted dynamics of loop 3 in P92A mutant as observed by solution NMR likely contributes to the transport mechanism in the oligomer.
1191-Pos Board B100 NMR Structural Studies of the Yersinia Pestis Outer Membrane Protein AIL in Lipid Bilayers
Yong Yao, Lynn Fujimoto, Samit Dutta, Francesca Marassi. Sanford Burnham Prebys Medical Discovery Institute, La Jolla, CA, USA. The outer membrane protein Ail (Adhesion invasion locus) is one of the most abundant proteins on the cell surface of Yersinia pestis during human infection. Its functions are expressed through interactions with a variety of human host proteins, and are essential for microbial virulence. Structures of Ail in micelles have been determined by X-ray diffraction and solution NMR spectroscopy, but those samples contained detergents that interfere with functionality, thus, precluding analysis of the structural basis for Ail's biological activity. Here, we present high-resolution magic angle spinning (MAS) solid-state NMR spectra of Ail in detergent-free phospholipid liposomes, prepared with a lipid to protein molar ratio of 100. The 13 C-detected spectra enable resonance assignments for many nitrogen and carbon sites in the sequence of Ail, covering 80% of the transmembrane region. The 1 H-detected 1 H/ 15 N correlation solid-state NMR spectra of Ail in liposomes compare very favorably with the solution NMR TROSY spectra of Ail in nanodiscs, prepared with a similar lipid to protein molar ratio. We also acquired high resolution 15 N-detection solid state NMR spectra of Ail in magnetically aligned bicelles. These static spectra contain rich anisotropic information complementary to the MAS data. Furthermore, we studied the effect of lipopolysaccharide, a major component of the bacteria outer membrane, on the structure and dynamics of Ail in membranes. Altogether, the ability to acquire high resolution NMR data under both MAS and static conditions allows us to obtain structural information about this membrane protein in a near native environment and to probe protein dynamics on a wide range of time scale. NMR studies also provide molecular information about the functional interactions of Ail with its protein partners from human host cells, useful for the development of drugs targeting Ail. Membrane type-1 matrix metalloproteinase (MT1-MMP) is a membraneanchored collagenase. Decreased MT1-MMP expression has been linked to attenuated tumor progression and increased survival after myocardial infarction. MT1-MMP's extracellular domain consists of a catalytic and a hemopexin-like (HPX) domain. The enzyme's digestion of collagen triplehelix mimics is enhanced by small unilamellar vesicles. Electron microscopy further confirms the interaction of the extracellular domain with discoidal membrane mimics known as Nanodiscs. NMR and FRET have found a saltdependent affinity for membrane mimics. We have been testing the hypothesis that positively charged residues on the HPX interact with the phosphate moieties of the lipid headgroups. Paramagnetic NMR measurement of proximity to Nanodiscs doped with nitroxide spin-labeled lipids confirms a membrane binding site in the HPX domain that was reported. However, the paramagnetic relaxation enhancements suggest a second and more dominant binding site on the opposite side of the HPX domain. Rigid body docking using HADDOCK suggests the orientations of approach. Understanding these membrane recognition surfaces may be relevant to the assembly of this protease on cell surfaces and to potential interference in that by some monoclonal antibodies. Supported by a subcontract NIH grant R01CA098799. Membrane proteins perform a multitude of tasks in a viral lifecycle. Fusion glycoproteins are specialized membrane-anchored biological machines that play critical roles in viral entry and infection. The membrane fusion mediated by SARS glycoprotein requires an orchestrated participation of functionally relevant domains such as the fusion peptide (FP) and the transmembrane domain (TM). Interaction of these segments with membranes drives large conformational changes in the viral glycoprotein that ultimately lead to the merge of the virus envelope with the cell membrane. Although a wealth of data of class I FPs and TMs, such as those from influenza and HIV viruses, has been obtained in recent years, high-resolution structural information of fusion peptides and transmembrane domains from coronaviruses is surprisingly scarce. The SARS-like respiratory illness caused by the MERS coronavirus highlights the need for further studies of functional FP and TM domains. Due to their sequence conservation among coronaviruses, they provide new targets for drug development. Other classes of viral membrane proteins, such as the viroporins Vpu from HIV-1 and p7 from HCV, have also been regarded as drug targets. Viroporins are small, hydrophobic proteins that can oligomerize in membranes and induce channel or pore activity. Here we report recent progress on the determination of high-resolution NMR structures of the SARS membrane-active domains as well as viroporins reconstituted in detergent micelles, isotropic bicelles, lipid nanodiscs, and in the more physiologicallyrelevant phospholipid bilayer environment. All of these proteins adopt primarily a-helical structures in membrane environments.
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Site-Directed Spin-Label EPR Spectroscopy of Influenza a M2 Protein Aaron Holmes, Kathleen Howard. Swarthmore College, Swarthmore, PA, USA. M2 is a membrane protein critical to the life cycle of influenza A. We have collected site-directed spin labeling electron paramagnetic resonance spectroscopy (SDSL-EPR) data on the homotetrameric M2 protein embedded in lipid bilayers. We have obtained data on full length M2 protein in membrane bilayers with a range of different lipid compositions and established that M2's conformation and dynamics depend on the lipid environment. Furthermore, we have explored how the antiviral drug amantadine impacts the conformation and dynamics of membrane-bound M2 protein. in the selectivity filter of the KcsA channel. Knowledge of this information is critical to interpret functional measurements of Ba 2þ blockade in terms of external and internal lock-in sites and determine the selectivity of specific sites along the selectivity filter. Here, we used x-ray crystallography and molecular dynamic simulation to study in details the most preferable Ba 2þ lock-in sites in the KcsA channel. X-ray data were collected for crystal of KcsA in 5 mM KCl soaked in 1, 2, 5 and 10 mM BaCl 2 solution. Difference Fourier maps show that Ba 2þ predominantly binds to site ''S4'' of the selectivity filter; this was confirmed by anomalous diffraction experiments. The location of the Ba 2þ in S4 is in good agreement with the previously reported structures, however, unlike previous studies, no Ba 2þ density was observed in S2. To complement this analysis, molecular simulation of Ba 2þ blockade of KcsA were carried out with the Ba 2þ ion located at sites S0-S4 along the selectivity filter in the presence of 150 mM KCl. The MD simulations indicate that the two most stable configurations occur when Ba þ2 is bound in S4 while K þ is bound in S2, or when Ba þ2 is bound in S3 while K þ is bound in S1. All other simulations with Ba 2þ bound in other sites displayed instabilities, suggesting a lower likelihood of Ba 2þ binding in the outermost sites (S0,S1,S2). The magnitude of electrostatic interactions in the narrow selectivity filter are examined in the context of the Drude polarizable force field. Collectively, these results suggests that Ba þ2 has a high affinity to the site S4 and that S3 and S4 are the most probable Ba þ2 lock-in sites in KcsA.
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Structural and Functional Studies Uncover Two Networks Stabilizing the Active Form of GLIC, a Bacterial Proton-Gated Pentameric Ion Channel Haidai Hu. Institut Pasteur, Paris, France. The proton-activated pentameric ligand-gated ion channel from Gloeobacter violaceus GLIC can be used as a model system to study the structural and functional properties of its eukaryotic counterparts, which mediate signaling transduction in animal neuron cells by controlling permeation of ions flux gated by neurotransmitter binding. Here we used the Finite Difference Poisson-Boltzmann/Debye-H€ uckel method to predict the pKas of all the Asp and Glu in GLIC both in the active and resting states. Those residues with a high deviation of predicted pKas in both forms were titrated by Fourier-transform infra-red spectroscopy after reconstitution in lipid bilayers. The results showed that E35 is the main key proton-sensor residue. Examination of the active form structure shows that E35 interacts with T158 from Loop F. Here we verified that breaking this interaction hinders the proton-elicited currents. We next Monday, February 19, 2018 237a 
